
US006192055B1 

(12) United States Patent (10) Patent N0.: US 6,192,055 B1 
Riisiinen (45) Date of Patent: Feb. 20, 2001 

(54) METHOD AND AN ARRANGEMENT FOR 95/163330 * 6/1995 (W0) ............................ .. H04Q/7/22 

SETTING UP A DATA CALL, AND AN 
ADAPTER EQUIPMENT OTHER PUBLICATIONS 

__ __ European Telecommunication Standard, ETS 300 501, Sep. 
(75) Inventor: Juha Rasanen> ESPOO (F1) 1994, Reference: GSM 02.02, European digital cellular 

_ _ _ _ _ telecommunications system (Phase 2); pp. 1—13. 
(73) Asslgnee' bgikla Telecommumcatlons 0y’ Espoo European Telecommunication Standard, ETS 300 502, Sep. 

( ) 1994, Reference: DE/SMG—010203P, European digital cel 
( * ) Notice: Under 35 U.S.C. 154(b), the term of this lular telecommumcanops 575mm (Phase 2); pp’ 1_21' 

patent Shall be extended for 0 days' European Telecommunication Standard, ETS 300 538, May 
1995, 2nd Edition, Reference: RE/SMG—040345P, European 

(21) Appl. No.: 09/029,760 digital cellular telecommunications system (Phase 2); pp. 
. 1—46. 

(22) PCT Flled' Jun‘ 25’ 1997 European Telecommunication Standard, ETS 300 562, May 
(86) PCT NO_; PCT/FI97/00408 1995, 3rd Edition, Reference: RE/SMG—040421PR2, Euro 

pean digital cellular telecommunications system (Phase 2); 
§ 371 Date: Mar. 2, 1998 pp 1_21_ 

§ 102(6) Date; Mar_ 2, 1998 GSM Regcgrpmendiitigéi 05.3, Channel Coding, Oct., 1994, 
version . . , pp. — . 

(87) PCT Pub. No.: WO98/00998 
PCT Pub Date‘ Jan 8 1998 (List continued on neXt page.) 

. . . , 

, , , , , Primary Examiner—Huy D. Vu 

(30) Foreign Application Priority Data Assistant Examiner_Dung Trinh 
Jun. 28, 1996 (F1) .................................................... .. 962700 (74) Attorney, Agent, or Firm—Pillsbury Madison & Sutro 

LLP 
(51) Int. Cl.7 ...................................................... .. H04J 3/22 

(52) US. Cl. ........................ .. 370/465; 370/338; 455/403; (57) ABSTRACT 
455/422; 455/425 . . . 

(58) Field of searggokl'g'"é'ébmééémégé: 22%;? 12;’ giihgaveiiaonarieiiiiiggmitinaigfiltzigpgeni 5113:1203 
’ ’ ’ ’ ’ 403’ terminating at a subscriber in a telecommunication netWork. 

In the invention, adaptation functions of tWo or more data 
(56) References Cited services are integrated into a single adapter pool that has one 

US. PATENT DOCUMENTS 
common MSISDN number shared by all the data services. 
After the connection has been set up, the IWF does not try 
to synchroniZe itself according to any data service toWards 

i lsnfléfhfetnal' """""""""""" " another netWork but it monitors a traffic channel arriving 
’ ’ """""""""""""" " from the other netWork (ISDN, PSTN) in order to identify 

FOREIGN PATENT DOCUMENTS the data service used by the calling terminal equipment. 
After the IWF has identi?ed the data service, it starts 

?/ (38)‘ operating in the manner required by the identi?ed data 
9600164 62996 EHUg service and data transmission may begin. 
9503382 10/1996 (HU). 
9516330 6/1995 (W0) . 12 Claims, 6 Drawing Sheets 

:FII/Ié/TAF : 1 BS8 ; ; MSC/IWF"_ ‘I |SDN 
| I ‘ I _ _ _ _ _ __ I 

' I I ' 1 PSTN 

, I g 1 I E MODEM §——— 
Termmall . I I 1 ~~~~~ —- -. 

interface: I I ‘ ' / I 
—-I—, RAO 1 ;.- ----------- --~, Ir ---------- --.§ : RAO I 

. 1,:CCU HTRAU :1. 1 
' I l I | | 1 l I‘ l 
' I I I : I | 1 l I | 

1 RM :HRA1'RA1 ii 1;; R“ i 
' | I : I | : I I | 

1 : 1. / \ : g .. . / i I I 

: FEC ;;; FEC RAA ~H-RAA RA2 RAZ ; 
| i 1 I I I 
I l I I I 

I 



US 6,192,055 B1 
Page 2 

OTHER PUBLICATIONS 

European Telecommunication Standard, ETS 300 604, Oct. 
1996, Fifth Edition, Reference: RE/SMG—040907PR4, 
GSM, Digital cellular telecommunications system, pp. 1—62. 
ITU—T Recommendation V.22, Telecommunication Stan 
dardiZation Sector of ITU, pp.1—15. 
ITU—T Recommendation v.22 bis, Telecommunication Stan 
dardiZation Sector of ITU, pp. 1—17. 
ITU—T Recommendation v.32, Telecommunication Stan 
dardiZation Sector of ITU (Mar. 1993), pp. 1—23. 
GSM Recommendation 08.60, Inband Control of Remote 
Transcoders and Rate Adaptors, Oct. 1990, pp. 1—29. 
ITU—T Recommendation V.24, (Mar. 1993), Telecommuni 
cation StandardiZation Sector of ITU, pp. 1—19. 

CCITT, The International Telegraph and Telephone Consul 
tative Committee, Recommendation V.110,(Sep. 1992), 
Data Communication Over the Telephone Network, pp. 
1—58. 

European Telecommunication Standard, ETS 300 583, Jul. 
1994, Reference: GSM 07.02, European digital cellular 
telecommunications system (Phase 2); pp. 1—21. 

European Telecommunication Standard, ETS 300 563, Sep. 
1994, Reference: GSM 04.22, European digital cellular 
telecommunications system (Phase 2); pp. 1—63. 

* cited by examiner 







U.S. Patent Feb. 20, 2001 Sheet 3 0f 6 US 6,192,055 B1 

Fig 7 
21 
/ 

22 GSW 53 STN 
888 P 

‘ ET ET — ISBN 

1 43 

V / 

A 

P“ 44 
f ' ' - - ‘ ' ' ‘ ' ‘ - " , r / 

; IWF pool I 

E : A 
I Integrated i IWF ; 

i \ g 



U.S. Patent Feb. 20, 2001 Sheet 4 0f 6 US 6,192,055 B1 

6:520 DEE 2mm 
@ 5 

Ted 

@Q 

28205 5 2mm 

1mm 

\ .......... -lnll .......... 1%-- 
\\ ,/ +1 I ll 

0 m x c 4"‘ 

A. o<m 

0 0 mm mm 

mm 

51 5 m2 

+\@ 

662% 523 E E5 22 958 3a cm; 62.2 28805 zaw_ 

Gm 

555% GEE x622 BE 





U.S. Patent Feb. 20, 2001 Sheet 6 6f 6 US 6,192,055 B1 

@@ 0mg 



US 6,192,055 B1 
1 

METHOD AND AN ARRANGEMENT FOR 
SETTING UP A DATA CALL, AND AN 

ADAPTER EQUIPMENT 

This application is the national phase of international 
application PCT/FI97/00408 ?led Jun. 25, 1997 Which des 
ignated the US. 

FIELD OF THE INVENTION 

The invention relates to implementing data services in 
telecommunication networks, especially in mobile netWorks 
and Wireless local loop (WLL) systems. 

BACKGROUND OF THE INVENTION 

In addition to the normal speech service, modern mobile 
systems also provide subscribers With different data trans 
mission properties, eg asynchronous bearer services or a 
facsimile Group 3 eleservice. 

Data services usually employ a speci?ed communication 
protocol Within a mobile netWork. For example the Euro 
pean digital mobile system GSM (Global System for Mobile 
Communications) comprises a UDI-coded rate adaptation 
protocol based on CCITT V110, and further a radio link 
protocol (RLP) for non-transparent services, and a GSM 
facsimile protocol. A digital connection from a mobile 
netWork to the ?xed netWork, such as an integrated services 
digital netWork (ISDN) or a public sWitched telephone 
netWork (PSTN), may employ protocols different from the 
protocols Within the mobile netWork. Examples of protocols 
include CCITT V110 and V.120 rate adaptation protocols in 
the ISDN netWork, modem protocols (CCITT V.22, V.22bis, 
V.32), and facsimile Group 3. 
A mobile system comprises adaptation functions for 

adapting a data connection set up Within the mobile netWork 
to the protocols used by terminal equipments and other 
telecommunication netWorks. The adaptation functions typi 
cally include a terminal adaptation function (TAF) located at 
an interface betWeen a mobile station and a data terminal 
equipment connected thereto, and an interWorking function 
(IWF) at an interface betWeen the mobile netWork and 
another telecommunication netWork, usually in connection 
With a mobile services sWitching centre. A mobile services 
sWitching centre usually comprises different types of adapter 
equipment pools for supporting different data services and 
protocols, for example a modem pool With modems and 
facsimile adapters for modem and facsimile services, a 
UDI/RDI rate adaptation pool, etc. FIG. 1 illustrates a GSM 
netWork comprising IWF adapter equipment pools in a 
mobile services sWitching centre (MSC). 

The signalling Within a mobile netWork usually supports 
the transmission of data-service-speci?c parameters. 
HoWever, the signalling does not often support the trans 
mission of these parameters in all the netWorks via Which a 
call is routed. This happens for example When a call arrives 
from or is routed via the PSTN. In such a case, the mobile 
netWork should be able to conclude in some other manner 
the data service and the adapter equipment that an incoming 
call requires, for example. 
A knoWn solution to this problem is a multinumbering 

scheme Where a mobile subscriber has as many MSISDN 
(mobile subscriber ISDN) numbers as he has different 
services to Which he Wants to receive incoming calls. In a 
multinumbering scheme, a calling subscriber dials the one of 
the mobile subscriber’s MSISDN numbers that corresponds 
to the desired service. In the GSM system, the subscriber 
services are determined in the home location register (HLR) 
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2 
of the subscriber, Which also stores permanently other 
subscriber data. The HLR also stores information on the 
correspondence betWeen the MSISDN numbers and the 
services of the subscriber. The HLR also assigns to each 
MSISDN number a BCIE (bearer capability information 
element) that indicates the call type and the bearer services 
and protocol required in the call. The IWF can be con?gured 
according to this data. According to the current GSM 
recommendations (GSM TS 09.07), a subscriber has a 
dedicated MSISDN number for each service. A subscriber 
may have, for example, a speech service, an asynchronous 
3.1 kHZ bearer service (modem), an asynchronous UDI 
bearer service and a facsimile Group 3 teleservice, Which 
means that the subscriber needs four MSISDN numbers. The 
plurality of MSISDN numbers is problematic both for the 
user and the netWork operator. 

NetWorks Where a terminal equipment of the ?xed net 
Work is connected to the netWork via a radio connection 
instead of a subscriber cable are called Wireless local loop 
(WLL) netWorks or radio local loop (RLL) netWorks. A 
WLL may be based on a mobile netWork, such as the GSM. 
There are several con?gurations by means of Which a 
GSM-based WLL system can be implemented. FIG. 2 shoWs 
a con?guration Where the GSM netWork is used as such. 
Instead of a normal mobile station (MS), the terminal 
equipment comprises a ?xed subscriber base station 22 at 
the subscriber’s premises and a PSTN telephone 21 con 
nected to the subscriber base station 22. FIG. 3 in turn shoWs 
a con?guration Where a base station controller (BSC), an 
MSC, an HLR and a visitor location register VLR in the 
GSM netWork are replaced With a WLL-speci?c netWork 
element, ie a WLL access node. The WLL access node may 
contain for example the folloWing functions: transcoding, 
echo cancellation, basic functions of the location registers 
(VLR, HLR) and adaptation functions (IWF) for data ser 
vices. In each case, an IWF is required at the netWork side 
(in the MSC or the WLL access node) if data services are 
supported. 

Such a large number of services and protocols creates 
dif?culties for netWork operators and users. In order for a 
mobile subscriber to be able to make and receive calls 
requiring different protocols, he must order several netWork 
services from the netWork operator. For the operator it is 
problematic that each subscriber needs a plurality of 
MSISDN numbers, Which uses up the numbering space of 
the netWork. Also, de?nition of the services in the netWork 
databases consumes the capacity of the databases. 

BRIEF SUMMARY OF THE INVENTION 

The object of the invention is to decrease the MSISDN 
numbers needed by a subscriber for the use of different data 
services in a telecommunication system. 
The invention relates to a method for setting up a data call 

terminating at a subscriber. The invention is characteriZed by 
receiving a call from another netWork to an MSISDN 

number of the subscriber that is common to tWo or 
more data services having adaptation functions inte 
grated into the same adapter equipment, 

allocating the adaptation resource required by the data call 
from said integrated adapter equipment, 

monitoring a traf?c channel arriving from the other net 
Work by means of the allocated integrated adaptation 
resource, 

identifying the data service used by the calling party by 
means of signalling, synchroniZation or some other 
feature that is characteristic of the service, 
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con?guring said integrated adaptation resource to operate 
in the manner according to said identi?ed data service 
toWards the other netWork. 

The invention also relates to an arrangement according to 
claim 5 and to an adapter equipment according to claim 9. 

In the invention, different adapter equipments for different 
data services are integrated at the netWork side into a single 
pool Where all the data services share one MSISDN number. 
The integrated pool supports the protocols and functions of 
all the data services belonging to the pool. When a termi 
nating call is made to the MSISDN number of the integrated 
pool, the pool is connected to the line. Protocol or service 
de?nitions possibly provided in a service speci?cation 
related to this MSISDN number, obtained for eXample from 
the sWitching centre during the call set-up, are not taken into 
account if they relate to distinguishing betWeen data services 
Within the pool. In other Words, the integrated pool does not 
try to operate according to any one of the data services 
toWards the calling subscriber but instead it monitors the 
incoming traf?c channel in order to identify the data service 
and protocol used by the terminal equipment. Identi?cation 
of a data service is based on detecting synchroniZation or 
signalling that is characteristic of the service. After the 
integrated pool has identi?ed the data service of the calling 
party, it starts to operate in the manner required by the 
identi?ed data service. 
Any function characteristic of a data service can be used 

to identify the service. For eXample an asynchronous 3.1 
kHZ bearer service (modem service) can be identi?ed on the 
basis of the modem calling tone (1300 HZ), a modem call or 
response, or a digital bit sequence or frame indicating the 
modem characteristics. A facsimile Group 3 teleservice can 
be identi?ed for eXample on the basis of a calling tone (1100 
HZ), a modem call or response, or a digital bit sequence or 
frame indicating the modem characteristics. An asynchro 
nous UDI/RDI bearer service can be identi?ed at least by 
means of a digital synchroniZation pattern. For eXample the 
CCITT V.110 protocol can be identi?ed by means of a V.110 
synchroniZation frame. The CCITT V.120 protocol can be 
identi?ed by means of a V.120 frame ?ag, and the identi? 
cation can also be con?rmed by means of a link set-up 
message. 

It is also possible to implement only partial integration of 
data services in one adapter equipment pool. For example, if 
only the asynchronous 3.1 kHZ bearer service and the 
facsimile Group 3 teleservice are integrated into the same 
adapter equipment pool, these tWo data services share an 
MSISDN number, but the UDI/RDI service has its oWn 
MSISDN number. 

The present invention decreases the MSISDN numbers 
needed by a subscriber When using different data services. At 
the minimum the subscriber only needs one MSISDN num 
ber for a data service. This eliminates the problems caused 
by the plurality of the numbers to the subscriber and the 
netWork operator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the folloWing, the invention Will be described in greater 
detail by means of preferred embodiments With reference to 
the accompanying draWings, in Which 

FIG. 1 shoWs a GSM mobile system, 
FIG. 2 shoWs a WLL system based on a GSM netWork, 
FIG. 3 shoWs a WLL system based on a GSM radio 

interface, 
FIGS. 4, 5 and 6 shoW protocols and functions required in 

the GSM system in transparent and non-transparent GSM 
bearer services and in a transparent facsimile Group 3 
service, 
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4 
FIG. 7 illustrates an integrated adapter equipment accord 

ing to the invention, placed in association With an MSC, 
FIG. 8 is a block diagram of an integrated channel 

controller, and 
FIGS. 9A and 9B are signalling charts illustrating a data 

call according to the invention. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

The present invention can be used in all digital telecom 
munication systems, such as mobile communications 
systems, Where the data services utiliZe tWo or more differ 
ent communication protocols toWards the ?Xed netWork, 
such as the ISDN or the PSTN. There are several multiple 
access modulation techniques that facilitate communication 
With a large number of mobile users. These techniques 
include time division multiple access (TDMA), code divi 
sion multiple access (CDMA) and frequency division mul 
tiple access (FDMA). The physical concept of the traf?c 
channel varies in different multiple access methods and it is 
primarily de?ned by means of a time slot in TDMA systems, 
a spreading code in CDMA systems and a radio channel in 
FDMA systems, or a combination thereof and so forth. 
HoWever, the basic idea of the present invention is indepen 
dent of the type of the traffic channel and the multiple access 
method used. 
The present invention is particularly suitable for data 

transmission applications in the pan-European digital 
mobile system GSM (Global System for Mobile 
Communications) and in other GSM-based systems, such as 
the DCS1800 (Digital Communication System) and the US 
digital cellular system PCS (Personal Communication 
System), and in WLL systems based on the aforementioned 
systems. The invention Will be described beloW by using the 
GSM mobile system as an eXample. The structure and 
operation of the GSM system are Well knoWn to a person 
skilled in the art and they are de?ned in the GSM speci? 
cations of the ETSI (European Telecommunications Stan 
dards Institute). Reference is also made to the GSM System 
for Mobile Communication by M. Mouly and M. Pautet, 
Palaiseau, France, 1992; ISBN12-9507190-0-7. 
The basic structure of the GSM system is shoWn in FIG. 

1. The GSM structure consists of tWo parts: a base station 
system (BSS) and a netWork subsystem (NSS). The BSS and 
the MSs communicate via radio connections. In a BSS, each 
cell is served by a base station (BTS). Anumber of BTSs are 
connected to the BSC, the function of Which is to control 
radio frequencies and channels used by a BTS. The BSCs are 
connected to an MSC. Certain MSCs are connected to other 

telecommunication netWorks, such as the PSTN, and they 
comprise gateWay functions for calls terminating at and 
originating from these networks. These MSCs are knoWn as 
gateWay MSCs (GMSC). 

There are tWo basic types of databases related to the 
routing of calls. There is the home location register (HLR) 
that stores the subscriber data of all netWork subscribers 
permanently or semi-permanently, including information on 
the services to Which the subscriber has access and on the 
current location of the subscriber. Another type of register is 
the visitor location register (VLR) that is usually connected 
to one MSC but that may serve several MSCs, hoWever. It 
is common that a VLR is integrated into an MSC. This 
integrated netWork element is knoWn as a visitor MSC 
(VMSC). Whenever an MS is active (registered and able to 
make or receive calls), most of the mobile subscriber data 
concerning the MS and stored in the HLR is copied to the 
VLR of the MSC in the area of Which the MS is located. 
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Further With reference to FIG. 1, in the GSM system a 
data connection is set up betWeen a terminal adaptation 
function (TAF) 31 of the MS and an interWorking function 
(IWF) 41 located in the mobile netWork. In data transmis 
sion in the GSM netWork, this connection is a V.110 rate 
adapted UDI-coded digital full duplex connection adapted to 
V24 interfaces. In this context, a V.110 connection is a 
digital transmission channel that Was originally developed 
for ISDN technology and that is adapted to the V24 interface 
and provides a possibility of also transmitting V24 statuses 
(control signals). The CCITT recommendation for a V.110 
rate-adapted connection is disclosed in the CCITT Blue 
Book: V.110. The CCITT recommendation for a V24 inter 
face is disclosed in the CCITT Blue Book: V24. In non 
transparent data services, a GSM connection also utiliZes a 
radio link protocol (RLP). The TAF adapts a data terminal 
equipment (DTE) connected to the MS to the aforemen 
tioned GSM V.110 connection that is set up over a physical 
connection utiliZing one or several traffic channels. The IWF 
interfaces the GSM V.110 data connection to another V.110 
or V.120 netWork, such as the ISDN or another GSM 
netWork, or to some other transit netWork, such as the PSTN. 
The CCITT recommendation for a V.120 rate-adapted con 
nection is disclosed in the CCITT White Book: V.120. 
As described above, modern mobile systems support 

different tele and bearer services. The bearer services of the 
GSM system are determined in the GSM speci?cation 02.02, 
version 5.0.1, and the teleservices are de?ned in the GSM 
speci?cation 02.03, version 5.0.1. 

FIGS. 4, 5 and 6 shoW examples of protocols and func 
tions required in the IWF (either in the MSC or in the 
WLL-speci?c netWork element) for transparent bearer 
services, non-transparent bearer services and correspond 
ingly for a transparent facsimile Group 3 service. A non 
transparent circuit-sWitched connection betWeen a TAF and 
an IWF on a GSM traf?c channel comprises several protocol 
layers that are common to all these services. They include 
different rate adaptation functions (RA), such as RA1‘ 
betWeen the TAF and a channel codec unit (CCU) placed in 
the BSS, RA1 betWeen the CCU and the IWF, RAA betWeen 
the CCU and a transcoder unit (TRAU) located separately 
from the base station, and RA2 betWeen the TRAU and the 
IWF. The RA functions are de?ned in the GSM recommen 
dations 04.21 and 08.20. Communication betWeen the CCU 
and the TRAU is de?ned in the GSM recommendation 
08.60. At the radio interface, RA1‘ rate-adapted information 
is also channel-coded in the manner de?ned in the GSM 
recommendation 5.03, Which is illustrated by blocks FEC in 
the MS and the CCU. The IWF and the TAF also comprise 
higher level protocols that are speci?c for each service. In 
the asynchronous transparent bearer service shoWn in FIG. 
4, the IWF requires asynchronous-to-synchronous conver 
sion RAO and a modem toWards the ?xed netWork. In the 
asynchronous non-transparent bearer service shoWn in FIG. 
5, the IWF requires L2R (Layer 2 Relay) and RLP protocols 
and a modem toWards the ?xed netWork. The L2R func 
tionality for non-transparent character-oriented protocols is 
de?ned eg in the GSM recommendation 07.02. The RLP 
protocol is de?ned in the GSM recommendation 04.22. The 
RLP is a frame-structured balanced (HDLC-type) data trans 
mission protocol in Which error correction is based on 
retransmission of distorted frames at the request of the 
receiving party. The interface betWeen the IWF and an audio 
modem MODEM, for example, is in accordance With 
CCITT V24 and it is denoted by L2 in FIG. 5. In FIG. 6, the 
IWF requires GSM facsimile protocol functions and a 
modem. The GSM facsimile service is de?ned in the GSM 
recommendation 03.45. 
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As described above, a subscriber has conventionally had 

a separate MSISDN number and an adapter equipment 
according to the multi-numbering scheme for each data 
service. 

According to the invention, different adapter equipments 
of the different data services are integrated at the netWork 
side into a single pool Where all data services share one 
MSISDN number. FIG. 7 shoWs an integrated adapter equip 
ment or pool 41 according to the invention that is placed in 
connection With the MSC. The pool 41 comprises one or 
several channel controllers 400. Each channel controller 400 
contains all the integrated adaptation functions that the 
controller should support. For example, the channel control 
ler may support the UDI/RDI protocols (ITU-T V.110 and/or 
ITU-T V.120) of the ?xed netWork, the 3.1 kHZ modem 
functions, the facsimile Group 3 functions, and the PCM 
codec functions (PCM coding/decoding). The channel con 
troller 400 may be speci?c for each traffic channel as in FIG. 
7, or alternatively common to a group of traffic channels, eg 
to all traffic channels of a 2 Mbit/s PCM link. Each channel 
controller 400 of the IWF pool 41 is connected in parallel 
With a group sWitch GSW21 of the MSC. To the group 
sWitch 21 are also connected, via exchange terminations 
(TE), digital transmission links 22 supplied to the BSSs. 
Further, to the group sWitch 21 are also connected, via the 
ETs, transmission channels 23 of other telecommunication 
netWorks, such as the ISDN or the PSTN. The group sWitch 
GSW21, the IWF and the set-up, maintenance and release of 
data calls are controlled by call control 43. The operation of 
the IWF is controlled by an IWF controller 44 that selects 
and connects, under the supervision of the call control 43, a 
free channel controller 400 to the data connection for the 
purpose of a data call. The IWF controller may also com 
prise one pool controller for each IWF pool. An example of 
mobile services sWitching centres Where the adapter equip 
ment according to the invention can be applied is the DX200 
MSC of Nokia Telecommunications. 

FIG. 8 is a general block diagram illustrating an example 
of the integration of the adaptation functions shoWn in FIGS. 
4, 5 and 6 into one channel controller 400. In this example, 
RA1 and RA2 rate adaptations 81 and 82 toWards the GSM 
traffic channel and the modem and PCM codec functions 83 
and ISDN protocols toWards the ISDN/PSTN transmission 
channel are common to all the data services. The special 
functions of the different data services are connected 
betWeen the aforementioned functions as separate branches, 
and the suitable one can be selected for each data service by 
means of selector sWitches S1, S2, S3 and S4. In FIG. 8, 
L2R/RLP functions 84 can be selected for an asynchronous 
non-transparent data service, RAO functions 85 can be 
selected for a transparent asynchronous data service, and 
GSM facsimile adapter functions 86 can be selected for a 
Group 3 facsimile service. A calling tone and binary pattern 
detector 80 monitors the ISDN/PSTN traf?c channel and 
detects the signalling, synchroniZation or some other prop 
erty that is used by the calling party of the service and that 
is typical of the data service. After the detector 80 has 
identi?ed the data service, it controls the sWitches S1 and S2 
to select the corresponding function 84, 85 or 86 and the 
sWitches S3 and S4 to select either the modem or RDI/UDI 
function, and it commands the channel controller 400 to 
operate toWards the ?xed netWork in the manner required by 
the data service. 

It should be noted that in a practical application the 
channel controller 400 can be implemented With one signal 
processor, such as C541 DSP of Texas Instruments. 
Therefore, the detailed implementation of the channel con 
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troller 400 or the IWF pool 41 according to the invention 
may vary almost Without limits from one application to 
another. The only factor essential for the invention is that the 
integrated IWF identi?es and supports tWo or more data 
services. 

In the following, the operation of an integrated adapter 
according to the invention and the related set-up of a data 
call Will be described. 

According to the invention, all data services integrated 
into a common IWF pool 41 share an MSISDN number. The 
service de?nition related to this MSISDN number is stored 
in the HLR together With the other subscriber data. In this 
service de?nition, each MSISDN number is assigned a GSM 
BCIE Where the call set-up parameters that normally de?ne 
the data service, such as ITC (information transfer 
capability), RA (rate adaptation) and modem type, can be 
de?ned as values that are unspeci?ed or interpreted as such. 
In the present application, an unspeci?ed call set-up param 
eter refers generally to a value Which does not de?ne any 
protocol for the IWF but Which leads the IWF to try to 
identify the protocol of the ?Xed netWork terminal equip 
ment from the traf?c channel. In the preferred embodiment 
of the invention, the IWF ignores these call set-up param 
eters if they relate to distinguishing data services from one 
another. 

In the folloWing, the establishment of an MT call accord 
ing to the invention Will be described With reference to the 
?gures. tn the example, the integrated data services include 
the 3.1 kHZ modem service, the facsimile service or the 
UDI/RDI data service. It should be noted, hoWever, that the 
invention is not restricted to these services but it is appli 
cable generally to all the services. 

The signalling charts of FIGS. 9A and 9B illustrate an 
eXample Where a mobile-terminating (MT) data call is made 
from a terminal equipment (TE) of the ?Xed netWork to the 
MSISDN number of the mobile subscriber that is common 
to the integrated data services of the subscriber. In such a 
case, the call arrives at the mobile netWork from the ISDN/ 
PSTN netWork but there is no signalling support over the 
entire connection betWeen the mobile netWork and the TE 
for the transmission of the protocol information. 
A call addressed to a common MSISDN number of 

mobile subscriber services arrives from the ISDN netWork to 
the GMSC of the mobile netWork in the form of an INITIAL 
ADDRESS MESSAGE The GMSC carries out a 
routing information request SEND ROUTING INFO to the 
subscriber HLR Which is determined by the called MSISDN. 
The routing information request also comprises the sub 
scriber MSISDN number. The HLR retrieves from the 
subscriber data the GSM BCIE assigned to the called 
MSISDN number. In this GSM BCIE, the parameters ITC, 
RA and modem type have a value that is for eXample 
unspeci?ed. The HLR then transmits to the VLR a roaming 
number request PROVIDE MSRN that contains the afore 
mentioned GSM BCIE. The VLR stores the GSM BCIE and 
allocates a roaming number MSRN to the call. The MSRN 
is transmitted to the HLR that forWards it to the GMSC. The 
GMSC routes the call on the basis of the MSRN to the MSC 
in the area of Which the MS is situated. The MSC then 
requests from the VLR information for the set-up of a future 
call on the basis of the MSRN. The VLR retrieves, by means 
of the MSRN, the BCIE previously received from the HLR 
and transmits it to the MSC. If the BCIE contains a complete 
service de?nition, the MSC may change the parameters in 
the BCIE to indicate an unspeci?ed service. The MSC 
thereafter transmits to the MS a call set-up message SETUP 
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8 
that also contains the GSM BCIE. The MS responds With a 
CALL CONFIRM MESSAGE. The MSC thereafter asks the 
BSS to reserve the required radio channels With an ASSIGN 
MENT REQUEST message and the BSS acknowledges With 
an ASSIGNMENT COMPLETE message. The MSC there 
after reserves the required integrated IWF resources by 
transmitting to the IWF an IWF SETUP message that also 
contains the GSM BCIE. At this point, the IWF starts to 
operate in the manner according to the invention. 
The IWF controller 44 receives a SETUP message con 

taining the BCIE from the call control 43 of the MSC. The 
IWF controller 44 analyZes the BCIE and since an integrated 
IWF resource has been allocated to the data call, it ignores 
possible parameters distinguishing the data services. In other 
Words, the IWF controller 44 does not con?gure the channel 
controller 400 (or channel controllers in the case of an 
HSCSD call) reserved for the data call for a certain data 
service, but the channel controller 400 prepares to monitor 
a traf?c channel arriving from the ?Xed netWork. The IWF 
acknowledges the allocation of the resources With an 
ACKNOWLEDGE message. The MS informs With an 
ALERTING message that the called subscriber is being 
alerted. The MSC in turn transmits to the calling TE of the 
?Xed netWork an ADDRESS COMPLETE message that 
indicates that the connection has been set up. The MS then 
transmits a CONNECT message that indicates that the called 
subscriber accepts the call, Whereafter the MSC transmits an 
ANSWER SIGNAL message to the calling TE. The MSC 
then guides the IWF With a DEVICE ON LINE message. 
The IWF then starts again operating in the manner according 
to the invention. 
The IWF controller 44 receives the DEVICE ON LINE 

message from the call control 43 of the MSC and as a result 
it connects the channel controller 400 of the integrated pool 
41 to the group sWitch GSW21 betWeen a traffic channel 
arriving from the BSS and a traf?c channel arriving from the 
PSTN. 

After the channel controller 400 has been connected onto 
the line, the controller (eg the detector 80) starts monitoring 
the traf?c channel arriving from the ?Xed netWork. In other 
Words, the channel controller 400 checks Whether the sig 
nalling or synchroniZation received from the ?Xed netWork 
contains characteristics of a data service supported by the 
channel controller 400. In this example, the channel con 
troller 400 checks ?rst Whether the signalling arriving from 
the ISDNIPSTN contains a frame ?ag, ie an HDLC ?ag 
01111110, characteristic of the V120 protocol. If it does, the 
channel controller 400 is con?gured to use the V120 pro 
tocol and it starts operating toWards the ?Xed netWork in the 
manner required by the V120 protocol. The IWF thereafter 
signals the status of the normal traf?c channel to the MS and 
data transmission may begin. 
The channel controller 400 starts the synchroniZation of 

the GSM traf?c channel betWeen the TAF and the IWF at the 
latest after the ?Xed netWork service has been identi?ed. 

If a V.120 protocol is not identi?ed in the above-described 
stage, the channel controller 400 checks Whether the signal 
ling arriving from the ?Xed netWork contains a V.110 
synchroniZation frame. If a V.110 synchroniZation frame is 
received, the channel controller 400 is con?gured to utiliZe 
the V.110 protocol and it starts operating toWards the ISDN/ 
PSTN in accordance With the V110 protocol. The IWF 
thereafter resumes the operation according to the V110 
protocol toWards the TE and signals the traffic channel status 
to the MS in a normal manner utiliZing V.24 statuses. 

If a V.110 protocol is not identi?ed above either, the 
channel controller 400 checks Whether a modem calling tone 
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(1300 HZ) or a digital call indication bit sequence is received 
from the PSTN/ISDN. If it is, the channel controller 400 is 
con?gured to support the modem service and it starts 
operating according to the modem service toWards the 
ISDN/PSTN. This means for example that an ansWering 
tone, a digital response bit sequence or a frame is transmitted 
and a standard modem handshaking procedure is used, 
Which results in a modem connection. The IWF again 
continues operating according to the V.110 protocol toWards 
the TE and signals the traf?c channel status to the MS in a 
normal manner utiliZing V.24 statuses. 

If no modem calling tone is recogniZed above either, the 
channel controller 400 checks Whether a facsimile Group 3 
calling tone (1100 HZ) or a digital call indication bit 
sequence is received from the PSTN/ISDN. If it is, the 
channel controller 400 is con?gured to support the facsimile 
service and it starts operating according to this service 
toWards the ISDN/PSTN. This means for eXample the trans 
mission of an ansWering tone, a digital response bit sequence 
or a frame, and a standard facsimile Group 3 handshaking 
procedure, Which results in a facsimile Group 3 connection 
according to the ITU-T T.30. The IWF again continues 
operating according to the V.110 protocol toWards the TE 
and signals the traf?c channel status to the MS in a normal 
manner by utiliZing V.24 statuses and it starts operating 
according to the GSM Facsimile protocol. 

If no data service supported by the channel controller 400 
is identi?ed, the call is either considered to have failed and 
it is thus released or an effort is made to synchroniZe the 
traf?c channel according to a selected protocol. 

The IWF may carry out identi?cation of different proto 
cols either in succession or simultaneously. 

Partial integration of data services is also possible. For 
eXample, if only the modem service and facsimile Group 3 
functions are integrated, these data services share an 
MSISDN number, but for eXample the UDI/RDI services 
have their oWn number. In this case, the channel controller 
of the integrated pool 41 is able to detect only the modem 
calling tone (1300 HZ) and the facsimile Group 3 calling 
tone (1100 HZ), or correspondingly the call indication bit 
sequences or frames. 

The invention is described above applied in a mobile 
system. The invention can also be applied in the WLL 
systems shoWn in FIGS. 2 and 3. The integrated IWF pool 
according to the invention can be implemented in a sWitch 
ing centre operating as a WLL access node substantially in 
the same manner as described above in connection With a 
mobile services sWitching centre. The invention can also be 
applied in a similar manner in satellite systems. 

The present invention is naturally also applicable for use 
in high speed circuit sWitched data (HSCSD) transmission 
Where several parallel traf?c channels are used at a radio 
interface for the same data connection. In such a case, there 
is one high-speed traf?c channel toWards the PSTN/ISDN 
and the data service on the channel is identi?ed as described 
above. 

The ?gures and the related description are only intended 
to illustrate the present invention. The details of the inven 
tion may vary Within the scope and spirit of the invention 
disclosed in the appended claims. 
What is claimed is: 
1. A method for setting up a data call terminating at a 

subscriber, characteriZed by 
receiving a call from another netWork to an MSISDN 
number of the subscriber that is common to tWo or 
more data services having adaptation functions inte 
grated into the same adapter equipment, 
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allocating the adaptation resource required by the data call 

from said integrated adapter equipment, 
monitoring a traf?c channel arriving from the-other net 
Work by means of the allocated integrated adaptation 
resource, 

identifying the data service used by the calling party by 
means of signalling, synchroniZation or some other 
feature that is characteristic of the service, 

con?guring said integrated adaptation resource to operate 
in the manner according to said identi?ed data service 
toWards the other netWork. 

2. A method according to claim 1, characteriZed by 
identifying the data service of the calling party as the 
CCITT V.110 rate adaptation protocol if a V.110 syn 
chroniZation frame is received from the traf?c channel, 

con?guring said allocated integrated adaptation resource 
to use the V. 110 protocol. 

3. A method according to claim 1, characteriZed by 
identifying the data service of the calling party as the CCITT 
V.120 rate adaptation protocol if a V.120 frame ?ag is 
received from the traf?c channel, 

con?guring said allocated integrated adaptation resource 
to use the V120 protocol. 

4. A method according to claim 1, characteriZed by 
identifying the data service of the calling party as a 
modem or facsimile service if one of the folloWing is 
received from the traf?c channel: a modem or facsimile 
calling tone, a digital call indication bit sequence or a 
frame, or a handshaking sequence or frame indicating 
the modem capability. 

5. An arrangement for setting up a data call terminating at 
a subscriber in a telecommunication netWork When the call 
arrives from the calling party (TE) via another netWork 
(PSTN, ISDN) Without suf?cient signalling support that 
transmits information about the data service used by the 
calling party, characteriZed in that 

in the telecommunication netWork, an adapter equipment 
is integrated for tWo or more data services such that the 
data services share an MSISDN number, 

the telecommunication netWork is arranged to allocate the 
required adaptation resource from said integrated 
adapter equipment in a call made to said MSISDN 
number, 

said allocated netWork adaptation resource (IWF) is 
arranged to monitor a traf?c channel arriving from 
another netWork, to identity the data service used by the 
calling party (TE) on the basis of signalling, synchro 
niZation or some other feature that is characteristic of 
the service, and to con?gure itself to operate according 
to said identi?ed data service toWards the calling party. 

6. An arrangement according to claim 5, characteriZed in 
that the data service used by the calling party (TE) is the 
CCITT V.110 or V.120 protocol, and that the signalling 
characteristic of said protocol comprises a V.110 synchro 
niZation frame or correspondingly a V.120 frame ?ag. 

7. An arrangement according to claim 5, characteriZed in 
that the data service used by the calling party (TE) is a 
modem service or a facsimile service, and that said signal 
ling characteristic of the protocol comprises at least one of 
the folloWing: a modem or facsimile calling tone, a digital 
call indication bit sequence or a frame, or a handshaking 
sequence or frame indicating the modem capability. 

8. An arrangement according to claim 5, characteriZed in 
that said telecommunication netWork is a mobile system, a 
WLL system or a satellite system. 



US 6,192,055 B1 
11 

9. An interWorking function equipment in a telecommu 
nication network for providing protocol adaptation between 
the netWork and another netWork When a call arrives from a 
calling party via the other netWork Without suf?cient sig 
nalling support that transmits information about the data 
service used by the calling party, characteriZed in that 

the interWorking function equipment comprises integrated 
functions for supporting tWo or more data services such 
that the services share an MSISDN number, 

the interWorking function equipment (IWF) is arranged to 
reserve netWork adaptation resources for a data call 
terminating at the subscriber (MS) but to leave the data 
service unspeci?ed, 

the interWorking function equipment (IWF) is arranged to 
monitor a traffic channel arriving from the other 
netWork, to identify the data service used by the calling 
party (TE) on the basis of signalling, synchronization 
or some other feature that is characteristic of the 
service, and to con?gure said allocated netWork adap 
tation resources to use said identi?ed data service 
toWards said calling party 
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10. An interWorking function equipment according to 

claim 9, characteriZed in that the data service used by the 
calling party (TE) is the CCITT V.110 or V.120 protocol, and 
that the signalling characteristic of said protocol comprises 
a V.110 synchroniZation frame or correspondingly a V.120 

frame ?ag. 
11. An interWorking function equipment according to 

claim 9, characteriZed in that the data service used by the 
calling party (TE) is a modem service or a facsimile service, 
and that said signalling characteristic of the protocol com 
prises at least one of the folloWing: a modem or facsimile 

calling tone, a digital call indication bit sequence or a frame, 
or a handshaking sequence or frame indicating the modem 

capability. 
12. An interWorking function equipment according to 

claim 9, characteriZed in that said telecommunication net 
Work is a mobile system, a WLL system or a satellite system. 


